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(54) CONTROL UNfT FOR OUTBOARD ENGINE APPARATUS 

(57)Abstract: 

PURPOSE: To provide a control unit for an outboard 
engine apparatus which assures an optimum sailing in 
accordance with characteristics of respective ships 
independently of any type of the hull or an outboard 
engine. 

CONSTITUTION: In an outboard engine apparatus, which 
comprising a tilting device 4 for tilting an outboard 
engine per se 2 or a flap 3 mounted independently and a 
controller 9 for controlling a tilting angle (3 by means of 
the tilting device 4 so as to make an angle 0 of a ship 
optimum, the controller 9 is provided with learning 
functions for making and storing a plurality of control 
patterns wherein optimum relations between a ship 
speed v and the tilting angle are set on the basis of test 
sailing such as one or more optional accelerating sailing. 

Thus, there is provided a control unit for an outboard 
engine apparatus which controls the ship inclination for a 
real sailing based on a plurality of control patterns 
attained from the learning functions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While attaching an outboard motor in a tail of a hull, tilt equipment to which the 
outboard motor itself [ this ] or a flap attached independently is made to tilt is formed. In 
equipment overboard which prepared a control section which operates a tilt angle of said 
outboard motor itself or a flap with this tilt equipment so that **** may be made the optimal 
according to **** of a hull A learning function which makes two or more control patterns which 
set the optimal relation of said **** and said tilt angle as said control section based on **** by 
acceleration sailing of one or more kinds of arbitration, respectively create and memorize is 
made to provide. A control unit of equipment overboard which consists of a configuration of 
performing **** control of this sailing based on two or more control patterns obtained from this 
learning function. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to the control unit of the equipment overboard with 
which each marine vessel was made to enable sailing by the optimal **** according to the 
property which it has separately in more detail about the control unit of equipment overboard. 
[ 0002 ] 

[Description of the Prior Art] By marine vessel which was made to sail by attaching an outboard 
motor in the tail of a hull, the relief angle (****) over the water surface of a bow changes with 
the **** remarkably. And **** is proportional to the resistance which a hull receives from the 
water surface mostly, and **** is influenced dramatically. On the other hand, it changes with the 
tilt angles of the outboard motor which prepared **** of a hull in the hull tail a lot, and **** will 
become small if it is made to change so that **** may become large and it may be downed, if a 
tilt angle is changed so that the propeller of an outboard motor soffit may rise. 

[0003] As conventionally proposed by JP,61-12498,A, JP, 2-237893, A, etc., by using the above 
properties, it controls to make the tilt angle of an outboard motor into **** which makes 
specific fuel consumption the smallest, and the control unit which could be made to perform 
economical sailing is proposed. However, since **** of a hull is what changes with factors, such 
as a configuration of a ship’s bottom, a location of a center of gravity, a condition of a load, and 
a class of attached outboard motor, variously, the control condition is uniformly decided to no 
marine vessels. Therefore, in the conventional control unit mentioned above, it cannot say that 
the highest effectiveness can always be demonstrated to all marine vessels, but the actual 
condition was able to demonstrate only the average engine performance. 

[0004] 

[Problem(s) to be Solved by the Invention] The object of this invention solves the conventional 
problem mentioned above, and each marine vessel is regardless of the class of a hull, outboard 
motor, etc. to offer the control unit of the equipment overboard which enabled it to secure the 
optimal sailing according to the property which it has separately. 

[0005] 

[Means for Solving the Problem] A control unit of equipment overboard which consists of this 
invention which attains the above-mentioned object While attaching an outboard motor in a tail 
of a hull, tilt equipment to which the outboard motor itself [ this ] or a flap attached 
independently is made to tilt is formed. In equipment overboard which prepared a control section 
which operates a tilt angle of said outboard motor itself or a flap with this tilt equipment so that 
**** may be made the optimal according to **** of a hull A learning function which makes two 
or more control patterns which set the optimal relation of said **** and said tilt angle as said 
control section based on **** by acceleration sailing of one or more kinds of arbitration, 
respectively create and memorize is made to provide. It is characterized by consisting of a 
configuration of performing **** control of this sailing based on two or more control patterns 
obtained from this learning function. 

[0006] Thus, since a control pattern which suits only the marine vessel concerned by learning 
function before this sailing is created, according to a property which each marine vessel has 
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separately, the optimal sailing can be secured regardless of a configuration of a hull, structure, or 
a class of outboard motor. 

[0007] 

[Example] Drawing 1 and drawing 2 show the outline of the small marine vessel (boat) equipped 
with the control unit of this invention. 1 is a hull, and an outboard motor 2 is attached in the 
center of the hull tail, and the flaps 3 and 3 of a couple use oil hydraulic cylinders 4 and 4 as tilt 
equipment, and it is attached in right-and-left both sides possible [ tilting ]. The oil hydraulic 
cylinders 4 and 4 on either side carry out flexible actuation, and he is trying to make flaps 3 and 
3 rock by supplying hydraulic oil through solenoid valves 6 and 6 from a pump 5, respectively. 

The oil tank with which 7 stored hydraulic oil, and 8 are relief valves. A relief valve 8 makes 
excessive hydraulic oil flow back to an oil tank 7 at the time of pressure ****** predetermined 
in an oil hydraulic cylinder 4, and is carried out as [ turn into / the internal pressure of an oil 
hydraulic cylinder 4 / high voltage ]. 

[0008] 9 is the control section which consisted of microcomputers. The speed sensor 10 which 
detects **** nu, the dip sensor 1 1 which detects **** theta (the tilt angle of the hull to the 
water surface; refer to drawing 4 ), the throttle sensor 12 which is interlocked with a throttle 14 
and detects the throttle opening gamma, the rudder angle sensor 13 which is interlocked with a 
handle 15 and detects a handle angle (rudder angle alpha) are connected to a control section 9, 
and each detection signal is inputted into it Moreover, a control signal is outputted to the 
above-mentioned pump 5 or a solenoid valve 6, with the hydraulic oil according to the control, an 
oil hydraulic cylinder 4 is operated and the tilt angle beta of a flap 3 (whenever [ to the datum 
line of a hull / tilt-angle ]; refer to drawing 4 ) is changed from a control section 9. This tilt angle 
beta is the initial tilt angle (criteria) beta 0. Maximum-angle-of-inclination betam It is made to 
have changed in the range. 

[0009] 16 is a start switch and 17 is a selecting switch. Once the start switch 16 inputs into a 
control section 9 initiation of the data collection mentioned later, and termination and pushes 
them, control operation will start it, and control operation is ended if it pushes again. Moreover, a 
selecting switch 17 chooses whether it is adoption of collection data by the ON and OFF. 

[0010] Drawing 3 shows the marine vessel equipped with the control unit which consists of other 
examples of this invention. With the equipment of this drawing 3 , a flap 3 is not formed, but 
outboard motor 2 the very thing is made to carry out tilting actuation by the oil hydraulic 
cylinder 4, and that tilt angle beta is changed. The tilt angle beta of this outboard motor itself is 
the initial tilt angle (criteria) beta 0. Maximum-angle-of-inclination betam It changes in the range. 

[0011] When a control section 9 operates tilt equipments, such as a pump 5 and an oil hydraulic 
cylinder 4, based on the detection signal from each sensors 10, 11, 12, and 13 during sailing, the 
marine vessel constituted as mentioned above changes the tilt angle beta of a flap 3 or outboard 
motor 2 the very thing, and is controlled to make **** theta into the most efficient specific fuel 
consumption according to ****** nu. 

[0012] Control of**** theta by the control unit of this invention is performed by changing the 
tilt angle beta with the control pattern created by the learning function by ****(ing) before this 
sailing so that it may explain below. It carries out according to the flow chart of drawing 5 , (1) 
initial-data incorporation and (2) theta-nu characteristic curve are created, and the creation 
process of the control pattern by the learning function before performing this sailing is thetamax. 
It is carried out in order of creation of the control pattern which consists nu at that time of 
calculation and a (3) nu-beta diagram. 

[0013] The first (1) initial-data incorporation usually carries out about at least two kinds of **** 
of acceleration and sudden acceleration, and creates the characteristic curve of time amount- 
**** (t-theta) respectively like drawing 6 (A), (B), and drawing 7 (A) and (B), and time amount- 
**** (t-nu). Usually thetaml shown in drawing 6 is the max of **** theta of an acceleration trial 
travel time, thetam2 is the max of a sudden acceleration trial travel time, and tml and tm2 are 
time amount until **** theta usually becomes max from the start in acceleration **** and 
sudden acceleration ****, respectively. Moreover, numl shown in drawing 7 and num2 are **** 
when it has usually gone through time amount tml and tm2 from the start in acceleration **** 
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and sudden acceleration ****. 

[0014] Based on these collection data, the theta-nu characteristic curve of the above (2) is 
created as shown in drawing 8 (A) and (B), and the maximum and **** nu at the time of **** 
theta are computed. Finally, based on these data, the control pattern (nu-beta diagram) of the 
above (3) is created. As this control pattern, two or more control patterns are created, for 
example like the pattern A for usual acceleration of drawing 9 (A), the pattern B for acceleration 
in drawing 9 (B), and the pattern C for sudden acceleration of (C). 

[0015] According to the flow chart of drawing 5 , as data collection conditions judged at step 51 
when [ which was mentioned above ] usually carrying out acceleration **** and sudden 
acceleration **** ** Is the flap going up (in the case of an outboard motor)? Is it an initial sailing 
location? ** gear Advance or ? (in go-astern, it does not carry out) ** **** — 0 (km/m) — it is 
— ? and ** throttle — a close by-pass bulb completely — it is — aren’t there ? and a ** wave 
(in order to carry out by avoiding disturbance)? ** rudder angle is 0 — do only ? (when there is 
rudder angle, conditions come — it cures — hurt) ** loading condition-navigation person [ ? ]? 
**** is taken into consideration. 

[0016] If all of these conditions become yes (Yes), **** which performed push and step 52 and 
mentioned the switch 16 above will be performed. After ending data collection at step 53 and 
judging the quality of the collection data at step 54, in order to obtain the high control pattern of 
precision, it is good to be made to perform at least two data collection like step 55. And create 
two or more control patterns as mentioned above, a control section 9 is made to memorize this, 
and it ends. 

[0017] **** control at the time of this sailing is carried out like the flow chart of drawing 10 
based on two or more control patterns obtained by the above learning functions, and the 
automatic control of the tilt angle beta of a flap or the outboard motor itself is carried out. It 
sails by this control by a marine vessel serving as most efficient **** according to the property 
in which that marine vessel carries out a proper. **** control of this sailing by the flow chart of 
drawing 10 is performed as follows. First, the change of**** theta based on change of loading 
conditions is inputted by step 101. Subsequently, **** control is carried out by step 102 only 
when a gear is advance. Moreover, the rudder angle alpha is the predetermined constant alpha 0 
by step 103,104. It does not become above but **** nu is control minimum speed nus. It is made 
to control, whenever it is large. However, **** nu is control minimum speed nus. Even when 
small, the throttle opening gamma is predetermined opening gammam by step 105. Control is 
performed when large. 

[0018] When the terms and conditions mentioned above are satisfied, the tilt angle beta is the 
initial tilt-angle constant beta 0 by the loop 106. A large thing is checked and setting out of the 
tilt angle beta of the initial position (splashdown) of a flap or an outboard motor is performed, 
subsequently — a step — 107 — depending — a throttle — open — speed — gamma — 1 — 
open — speed — a constant — gamma — s — ’ — receiving — size — relation — and — a 
step — 108,109 — maximum angle thetam of**** theta According to decision of size-related 
[ receiving], a suitable control pattern is chosen out of two or more control patterns A, B, and 
C, and most efficient **** control is performed. 

[0019] In addition, although two kinds such as acceleration and sudden acceleration were usually 
performed in the example mentioned above as **** performed by the learning function, as this 
****, you may be one kind of acceleration sailing of arbitration, and from that ****, by addition 
or subtraction of a fixed rate, other acceleration sailing can be set up and can be made to be the 
same as that of the two above-mentioned kinds of cases. Naturally, three or more kinds of 
acceleration sailing may be made to perform a learning function. 

[ 0020 ] 

[Effect of the Invention] As mentioned above, in order according to the control unit of this 
invention to create two or more control patterns which suit only the marine vessel concerned 
and to control this sailing by the learning function before this sailing with this control pattern, 
according to the property which each marine vessel has separately, the most efficient sailing can 
be secured regardless of the configuration of a hull, structure, or the class of outboard motor. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the control unit of the equipment overboard with which each marine 
vessel was made to enable sailing by the optimal **** according to the property which it has separately in more detail 
about the control unit of equipment overboard. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] By marine vessel which was made to sail by attaching an outboard motor in the tail of a 
hull, the relief angle (****) over the water surface of a bow changes with the boat speed remarkably. And **** is 
proportional to the resistance which a hull receives from the water surface mostly, and boat speed is influenced 
dramatically. On the other hand, it changes with the tilt angles of the outboard motor which prepared **** of a hull in 
the hull tail a lot, and **** will become small if it is made to change so that **** may become large and it may be 
downed, if a tilt angle is changed so that the propeller of an outboard motor soffit may rise. 

[0003] As conventionally proposed by JP, 61-12498, A, JP, 2-237893, A, etc., by using the above properties, it controls to 
make the tilt angle of an outboard motor into **** which makes specific fuel consumption the smallest, and the control 
unit which could be made to perform economical sailing is proposed. However, since **** of a hull is what changes 
with factors, such as a configuration of a ship's bottom, a location of a center of gravity, a situation of a load, and a 
class of attached outboard motor, variously, the control condition is uniformly decided to no marine vessels. Therefore, 
in the conventional control unit mentioned above, it cannot say that the highest effectiveness can always be 
demonstrated to all marine vessels, but the actual condition was able to demonstrate only the average engine 
performance. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, in order according to the control unit of this invention to create two or 
more control patterns which suit only the marine vessel concerned and to control this sailing by the learning function 
before this sailing with this control pattern, according to the property which each marine vessel has separately, the most 
efficient sailing can be secured regardless of the configuration of a hull, structure, or the class of outboard motor. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The object of this invention solves the conventional problem mentioned 
above, and each marine vessel is regardless of the class of a hull, outboard motor, etc. to offer the control unit of the 
equipment overboard which enabled it to secure the optimal sailing according to the property which it has separately 
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MEANS 



[Means for Solving the Problem] The control unit of the equipment overboard which consists of this invention which 
attains the above-mentioned object While attaching an outboard motor in the tail of a hull, the tilt equipment to which 
the outboard motor itself [ this ] or the flap attached independently is made to tilt is formed. In the equipment 
overboard which prepared the control section which operates the tilt angle of said outboard motor itself or a flap with 
this tilt equipment so that **** may be made the optimal according to the boat speed of a hull The learning function 
which makes two or more control patterns which set the optimal relation of said boat speed and said tilt angle as said 
control section based on **** by acceleration sailing of one or more kinds of arbitration, respectively create and 
memorize is made to provide. It is characterized by consisting of a configuration of performing **** control of this 
sailing based on two or more control patterns obtained from this learning function. 

[0006] Thus, since the control pattern which suits only the marine vessel concerned by the learning function before this 
sailing is created, according to the property which each marine vessel has separately, the optimal sailing can be secured 
regardless of the configuration of a hull, structure, or the class of outboard motor. 
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EXAMPLE 



[Example] Drawing 1 and drawing 2 show the outline of the small marine vessel (boat) equipped with the control 
device of this invention. 1 is a hull, and an outboard motor 2 is attached in the center of the hull tail, and the flaps 3 and 
3 of a couple use oil hydraulic cylinders 4 and 4 as tilt equipment, and it is attached in right-and-left both sides possible 
[ tilting ]. The oil hydraulic cylinders 4 and 4 on either side carry out flexible actuation, and he is trying to make flaps 3 
and 3 rock by supplying hydraulic oil through solenoid valves 6 and 6 from a pump 5, respectively. The oil tank with 
which 7 stored hydraulic oil, and 8 are relief valves. A relief valve 8 makes excessive hydraulic oil flow back to an oil 
tank 7 at the time of pressure ****** predetermined in an oil hydraulic cylinder 4, and is carried out as [ turn into / the 
internal pressure of an oil hydraulic cylinder 4 / high voltage ]. 

[0008] 9 is the control section which consisted of microcomputers. The rate sensor 10 which detects boat speed nu, the 
dip sensor 11 which detects **** theta (the tilt angle of the hull to the water surface; refer to drawing 4 ), the throttle 
sensor 12 which is interlocked with a throttle 14 and detects the throttle opening gamma, the rudder angle sensor 13 
which is interlocked with a handle 15 and detects a handle include angle (rudder angle alpha) are connected to a control 
section 9, and each detection signal is inputted into it. Moreover, a control signal is outputted to the above-mentioned 
pump 5 or a solenoid valve 6, with the hydraulic oil according to the control, an oil hydraulic cylinder 4 is operated and 
the tilt angle beta of a flap 3 (whenever [ to the datum line of a hull / tilt-angle ]; refer to drawing 4 ) is changed from a 
control section 9. This tilt angle beta is the initial tilt angle (criteria) beta 0. Maximum-angle-of-inclination betam It is 
made to have changed in the range. 

[0009] 16 is a start switch and 17 is a selecting switch. Once the start switch 16 inputs into a control section 9 initiation 
of the data collection mentioned later, and termination and pushes them, control operation will start it, and control 
operation is ended if it pushes again. Moreover, a selecting switch 17 chooses whether it is adoption of collection data 
by the ON and OFF. 

[0010] Drawing 3 shows the marine vessel equipped with the control unit which consists of other examples of this 
invention. With the equipment of this drawing 3 , a flap 3 is not formed, but outboard motor 2 the very thing is made to 
carry out tilting actuation by the oil hydraulic cylinder 4, and that tilt angle beta is changed. The tilt angle beta of this 
outboard motor itself is the initial tilt angle (criteria) beta 0. Maximum-angle-of-inclination betam It changes in the 
range. 

[0011] When a control section 9 operates tilt equipments, such as a pump 5 and an oil hydraulic cylinder 4, based on 
the detection signal from each sensors 10, 11, 12, and 13 during sailing, the marine vessel constituted as mentioned 
above changes the tilt angle beta of a flap 3 or outboard motor 2 the very thing, and is controlled to make **** theta 
into the most efficient specific fuel consumption according to nu whenever [ boat speed ]. 

[0012] Control of **** theta by the control unit of this invention is performed by changing the tilt angle beta with the 
control pattern created by the learning function by ****(ing) before this sailing so that it may explain below. It carries 
out according to the flow chart of drawin g 5 , (1) initial-data incorporation and (2) theta-nu characteristic curve are 
created, and the creation process of the control pattern by the learning function before performing this sailing is 
thetamax. It is carried out in order of creation of the control pattern which consists nu at that time of calculation and a 
(3) nu-beta diagram. 

[0013] The first (1) initial-data incorporation usually carries out about at least two kinds of **** of acceleration and 
sudden acceleration, and creates the characteristic curve of time amount-**** (t-theta) respectively like drawing 6 (A), 
(B), and drawing 7 (A) and (B), and time amount-boat speed (t-nu). Usually thetaml shown in drawing 6 is the max of 
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**** theta of an acceleration trial travel time, thetam2 is the max of a sudden acceleration trial travel time, and tml and 
tm2 are time amount until **** theta usually becomes max from the start in acceleration **** and sudden acceleration 
****, respectively. Moreover, numl shown in drawing 7 and num2 are boat speed when it has usually gone through 
time amount tml and tm2 from the start in acceleration **** and sudden acceleration ****. 

[0014] Based on these collection data, the theta-nu characteristic curve of the above (2) is created as shown in drawing 
8 (A) and (B), and the maximum and the boat speed nu at the time of **** theta are computed. Finally, based on these 
data, the control pattern (nu-beta diagram) of the above (3) is created. As this control pattern, two or more control 
patterns are created, for example like the pattern A for usual acceleration of drawing 9 (A), the pattern B for 
acceleration in drawing 9 (B), and the pattern C for sudden acceleration of (C). 

[0015] According to the flow chart of drawing 5 , as data collection conditions judged at step 51 when [ which was 
mentioned above ] usually carrying out acceleration **** and sudden acceleration **** ** Is the flap going up (in the 
case of an outboard motor)? Is it an initial sailing location? ** gear Advance or ? (in go-astem, it does not carry out) ** 
boat speed — 0 (km/m) — it is -- ? and ** throttle -- a close by-pass bulb completely — it is — aren't there ? and a ** 
wave (in order to carry out by avoiding disturbance)? ** rudder angle is 0 — do only ? (when there is rudder angle, 
conditions come — it cures — hurt) ** loading condition-navigation person [ ? ]? **** is taken into consideration. 

[0016] If all of these conditions become yes (Yes), **** which performed push and step 52 and mentioned the switch 
16 above will be performed. After ending data collection at step 53 and judging the quality of the collection data at step 
54, in order to obtain the high control pattern of precision, it is good to be made to perform at least two data collection 
like step 55. And create two or more control patterns as mentioned above, a control section 9 is made to memorize this, 
and it ends. 

[0017] **** control at the time of this sailing is carried out like the flow chart of drawing 10 based on two or more 
control patterns obtained by the above learning functions, and automatic control of the tilt angle beta of a flap or the 
outboard motor itself is carried out. It sails by this control by a marine vessel serving as most efficient **** according 
to the property in which that marine vessel carries out a proper. **** control of this sailing by the flow chart of 
drawing 10 is performed as follows. First, the change of **** theta based on change of loading conditions is inputted 
by step 101. Subsequently, **** control is carried out by step 102 only when a gear is advance. Moreover, the rudder 
angle alpha is the predetermined constant alpha 0 by step 103,104. It does not become above but boat speed nu is 
control minimum rate nus. It is made to control, whenever it is large. However, boat speed nu is control minimum rate 
nus. Even when small, the throttle opening gamma is predetermined opening gammam by step 105. Control is 
performed when large. 

[0018] When the terms and conditions mentioned above are satisfied, the tilt angle beta is the initial tilt-angle constant 
beta 0 by the loop formation 106. A large thing is checked and setting out of the tilt angle beta of the initial position 
(splashdown) of a flap or an outboard motor is performed, subsequently — a step — 107 — depending — a throttle — 
open — a rate — gamma — ' — open — a rate — a constant — gamma — s — ' — receiving — size — relation -- and — a step - 
- 108,109 — maximum include-angle thetam of **** theta According to decision of size-related [ receiving ], a suitable 
control pattern is chosen out of two or more control patterns A, B, and C, and most efficient **** control is performed. 
[0019] In addition, although two kinds such as acceleration and sudden acceleration were usually performed in the 
example mentioned above as **** performed by the learning function, as this ****, you may be one kind of 
acceleration sailing of arbitration, and from that ****, by addition or subtraction of a fixed rate, other acceleration 
sailing can be set up and can be made to be the same as that of the two above-mentioned kinds of cases. Naturally, 
three or more kinds of acceleration sailing may be made to perform a learning function. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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precisely. 
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3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the marine vessel equipped with the control unit by 
this invention. 

[Drawing 2l It is II view drawing of drawing 1 . 

[Drawing 3] It is the schematic diagram of the marine vessel equipped with the control unit which 
consists of other examples of this invention. 

[Drawing 4] It is explanatory drawing explaining ****theta, the tilt angle beta, ****nu, etc. 
[Drawing 5l It is a flow chart when creating a control pattern. 

[Drawing 6] (A) Usually, it is the characteristic curve sheet of time amount t-**** theta by 
acceleration ****. 

(B) It is the characteristic curve sheet of time amount t-**** theta by sudden acceleration 
****. 

[Drawing 71 (A) Usually, it is the characteristic curve sheet of time amount t - **** nu by 
acceleration ****. 

(B) It is the characteristic curve sheet of time amount t-**** nu by sudden acceleration ****. 
[Drawing 8l (A) Usually, it is the characteristic curve sheet of **** nu-**** theta by 
acceleration ****. 

(B) It is the characteristic curve sheet of **** nu-**** theta ** by sudden acceleration ****. 
[Drawing 9] (A), (B), and (C) — it is drawing showing the control pattern which consists of **** 
nu-tilt-angle beta-rays drawing, respectively. 

[Drawing 101 It is the flow chart which performs **** control at the time of this sailing. 
[Description of Notations] 

1 Hull 2 Outboard Motor 3 Flap 
4 Oil Hydraulic Cylinder (Tilt Equipment) 5 Pump 
10 Speed Sensor 11 Dip Sensor 12 Throttle Sensor 
13 Rudder Angle Sensor 
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